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(57) Abstract 

A method for detecting a mutated nucleic acid and/or DMA fragment which comprises hybridizing a nucleic acid fragment, etc. 
immobilized on a plate with another nueleic acid fragment, etc. to be examined in the presence of the mutation, binding the thus formed 
inappropriate base pair to a substance capable of binding specifically to the inappropriate base pair, such as labeled Mut S, and then 
detecting and identifying the fragment to which the above substance has been bound; a method which comprises treating, In place of the 
above substance capable of binding specifically to the inappropriate pair, an inappropriate base pair formed between hybridized fragments 
with a substance capable of specifically recognizing and cleaving the inappropriate base pair, thus cleaving or removing (he hybridized 
fragment starting with the inappropriate base pair, labeling the fragment remaining ou a plate after the cleavage or removal, and then 
detecting and identifying the thus labeled fragment; and substances capable of binding specifically to an inappropriate base pair such as 
GFP-labeled Mut S. Thus, structural mutations in two or more genes can be detected In parallel In particular, structural mutations can be 
detected while monitoring the extent of expression simultaneously. 
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£<^^e^£&mi-54M£tt2*tK*Si]'?£$ 0 loli cDNA <D^%it<D^m 
TfcO, ft!lwio«it{w^yi»,fl¥tffT^Bt$ixt cDNA &£l£-Uwte>?oli-, ^ 

^ cDNA <DSt3!fc{b^ifcT?fc 5 Differential display & 

(Liang, P. and Pardee, A. Science 257, 967-971), $H=-^3l*fc (Molecular indexing 
(Bernner, S. and Livak, K. J. Proc. Natl. Acad. Sci. USA, 86, 8902-8906 (1989) ), 
RLCS (restriction landmark cDNA scanning (Suzuki, H. et al. Nucleic Acid Res. 
24,289-294(1996)) <D£ ? £HTV ^ c m^ihtw 

J:0 DNA|$^&#fti1&tfiLTl^&, SSCP fe(0rita, M. et al. K. Genomics 

5, 874-879 (1989)), DGGE (Denaturing Gradient Gel Electrophoresis) & (Myers, R. 
M. et al. Method Enzymol. 155, 501-517 <1987))$$£;ffl<^-C, DNA VRft^Vtf&M 

K*«r*W-f5ri:^#5o DNA <^ffi*«ffl U gg^Sr^aSSS 
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^a^T^miKT^WT^fosjss cdna (est) &*&zmm2ti. mms&mfr 

*i£Tte3S:£& cDMA y>f^yV-^m^^mB^±m<D 

tl00foi 0 rco cDNA ^nv^;? hA^WbKfc^fiO^ cDNA 
PTV— a^^^l'j/i/g >-=E- = ^ y ^^(Schena, M et al. Proc. Natl. 
Acad. Sci. USA, 93, 10614-10619 (1996)) t ^ * 0 £ *V0^ 0 r<D^ 

8rCte, _hlE^ a-X^^-rSitfe^lg^Sr, £#LtKS3£Lfc cDNA 

5wi-C, &m-r£ 0 r *Bt$ixfc cDNA (EST) ^X^o^T, Ts>-tr 

DNA WrJt (cDNA (EST)) ^TClOV ^xmfe-f 5 r £ £ c PCR K«# L 

±3EJ::*§Wc2oo^-:7\z)^&0 9^ cDNA wmS£^¥^l-te»^ <fc 5 * 
* *> 5 o iii?) o^ife-CBUHb $ tvfc r^*s if ^it^T fo * t o tit 

Differential display fe^^-^SIte (Molecular indexing ) <Z> «fc 5 Ul PCR &Jf? 
v^^S®£ttu &&te&<<^ SS^fio&toiiPCR^WT^diri^'K «M 
^Sa^J^-oV >Tte&ffl £M 1/ 0 , ? —"T Z r 

k&x%t^\ rlcs pcr &m\<^^mxn. utr-tAsCDfaZ 
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Al&rtf^ # 5 f¥a> bm& to 1 2 *£4±©»tf £@£ Lfc£S±^>Hlfl2 

(ISlT*i©*ttl*jfeiv^) KMi"*, 

$b«s**wtt, (a) im*.tz\*2nu±<vm&mKRx*im*tite2nsi±. 
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(d) xLtz.wKm&£tttmiEt&mmz, ^isms^^s^ 

(E) g]WrSfc(i9I^^StS±l-JSofcffif J H-Sr^gSfi-r-5XS, 

(F) «g|$HfcWf>rSr, ^l2«ltt«r«ltti-rs^i:Jrj;?J|lI^t^xa 

5 r t t mniz m-r z> e 

*»WI4, £tt<a*iG(C 1 gXtt 2 »Bt±<B RNA BrtfXti: PNA Br**'^ 
IS 1 f;Ju MutS-GFP 9^ ' &3L-?7*% Y<»m¥k ! &*m~* a 

m 2 mmm 3 xmbtitz. dna ^ ^cq^-- h 7 ts^r? 7 << -<o#i&%^-t« 

IS (A) 
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1 114 fete 2 «^±<Z> P N A«lrJta»fefc SB^feStfixS 1 fctt 2 fll^±<D»f 
Jt£@5£Lfc£lgJ iffl^So ±3El£Ifcl$rtf <tl*, DNA Brtf&U* RNA »>t«rd*, 
&ffiK@JE£;H£l$r>i-ht. (1*) ^®Wr^*fc^- (1*) OPNAWf 

#-5 2S£t±<D DNA Wrtf, RNARfr^X^PNAWr^-Cilb-S^t^-C^S, $<bK, m 
i&Kte, DNA ISrK-&TJ< RNA 0rK\ DNA Wrtf&tf PNA KJrtf, RNA KffK'&.t/ PNA KfrJi\ 
^fcttDNAKrK-RD<RNAWr J H'&T/PNAier>T-^SStTV>Tt>«}:< , ^<Z)*3\ 

cDNA TfooTt, y/J. DNA -C*>oT fcttfcMIRttJfcVV, itfc^Hfe^gtf) c D N 
A<B-»*fctt£^K5i«:*r*-$ DNA WrJi"T?*>oTfc&V\ 
DNAWf^ft**R±^Hi£L*:t>©tt, W?Lli,DNA^-y7 p t L-TSd bixTV^^o cDNA 

-^EST (cDNA^-gp) 4fcyyADNA«*l|Hf5^i:d5T*» iilbfi, ^*Ptf>;fr 

jfe^ffi^TlHW-rSCt^^^Sc tf J 1* DNA £ LT7"7 ^ ^ K, 7r-J?. PAC, 

5 
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±S2^±S cDNA EST tfc^yA DNA ^^ftT§J9fflL, £«± 

^@3^-r6w^^TtSo 1#*-S*R^@3Eti, DNA »rtfo 5\ 3'«Mf<o— ^icj; 

:/ y ^ X L fc»^s»fid» feBt ttT V > 5 fc fcfc tti L-^i-V « t v * 5 #l &tfi *> 5 D DNA 
©aW±^e?ftft:WfcH3&JWfctt, Mfctf, **r^*-yr^ri (0H^f^, Chrisey, 
LA. et al. Nucleic Acid Res. 24, 3031-3039 (1996), Timoffev, E.N. et al. 
Nucleic Acid Res. 24, 3142-3148 (1996) XzWH^^) £ L V g.-f L 

sttoftasic i sxii 2 flm.h<£> rna wf^xti pna mK&'^z?}) ?<<-e-is 

*a-S+Sc ^H2 RNA BrtfXW PNA 0f>m, *<7> 3'flffl(^*3V ^<7>^&K£ 

@££*l3 0 WJf<7>£«-^@3£te, #J;ttf, RNA PNA »f>t<7)^ 

«^£&«MBES£LT:fc< 'it, la^J^m^^^t^^V/XtiPNA^t-o 

6 
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(1*) <7?PNAWr>1-Cfc5ii^-C#-5o «**©»WSr^a 
■Ot/XliPNA#r>i--efco-cfc , £A«r1ftJ£-t-'<*Nffi-|±. fiTO. 

T*/Xtt*lfiG>»fc5 2U£i±<D DNA WfK", RNA Bffi-Xtt PNA fcrtf-Cfc-S 
£ 2>o &*bK, DNA HrtfftV RNA (frtf, DNA Wr^&TT PNA Wf>^ x RNA WrKlkXf PNA 
Wrtf, *fcJiDNABftK\ RNAWf^-2S.U t PNABf J H-^^Ltv>Tt ) J:<, -tO*^ 

cDNA, £V.2* DNA, yf>if hn-CIa? (in vitro transcription) £Ja.fc RNA 

rn.3mmm.fr h mRNA fcjwst u is i cdna *&&-t z^m^ <t s r cdna 

#;&f? (p— >^tcny^i^±^m •C»tfoT'bJ:v>L, £fc "S <r> 
(B) 

*3S^©il^TOI^W5lS (B) T-K. ±iaxm (A) fc*JVvC^-f 

7 
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X& (B) -Cfi, w^iSiEJfiSStl-, *i§jE&g#K#&lttKl&£i-54^ 

ktf-?ZZ> 0 flrfl^W^fi, ^HiS^5 ^-vs/^-a^v^^i: lt, Mut s 

S.cerevisiae (B?@) tiajfetf) $ *t y^te^* W^fTC*>5 MSH1 MSH2, $ 
e>*i, t hS^5 ^y^B^w^fC-C&S hMSH2 $r^tf£> w t^-C^5 0 
£fc, ->i/-^ 3/ 13 n ^ -fe ^ (Schizosaccharomyces) &&<D % >W yftH^? l/s<9 

Mut S i*Xm&<0&m%X*m'&^Z-mv>?^'<?&e>~'OVh<9. 
J£S*tC0Sli^*1#IIWl-^tT^i-5 (Su, S-S. etal. Proc. Natl. Acad. Sci. 
USA, Vol.83, pp. 5057-5061 (1986))„ ifc^ Mut S 9 >*if %.<DW&fck LTtt, 
-hlBW^M-, #J*tf, Fleck, 0. el al. Nucleic Acids Res. , 1994, Vol. 22, No. 
24, 5289-5295 \Z.^Ml £ ftfc: y^P^t?. (Schizosaccharomyces) & 3fE<D T 

^fftt, T/G^&t4J£W1-KT/C, C/T, T/T, T/-, A/-, C/ 

~, G/~, G/G, A/ A, A/C, A/G, G/T, G/ A&VC/A&£i£ 

8 
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tttiWTSo C/C^vyf^W^ItLm &\*.f£. Fleck 0. elal. 
Nucleic Acids Res. , 1994, Vol. 22, No. 24, 5289-5295 tlBttSttfc^^ 
#n ^-fe^ (Schizosaccharomyces)*5feO C/C *£-g*fi&te£*r?-£> 5 s^ffrfr* 
>^^K4:**-f5ii:aST»#S. C/C JS^gtt^fcT/C, 

c/t, c/a, a/c ( c/-^&i4^^r-rso 

rir^fenTlf^o Mut S *i">*»<Z)ig£\ G/T^7yf^GA 

<, a*t-rpy«H4d**>s. c/c$x-wf-m&*i"*9nn* n-cc 

I^ft^^K, £3fe*i"^fC, K3fc«Wr y>ft4feft Sfctt 

'ptt<kh i fit^sc-esia^nso &ytfii"<*ntLx\±* gfp 

(Green Fluorescence Protein) £^tf 5 r 5,, ffiljttf* Mut 

s ^^'^ei^LT»ifiiMut sftf*sr!ifctr£>:L£as-c£5o mm* tit 
LTrt, His m ^ myc 9 rmtmi 

l\ HA ^rS^myc ^ ^|Jl*tLTrt:*Ji^eixtt HA &V#t myc ttftt&ffi^S it 2* 

(aequorin) ^ t 

9 
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3£7£*>'^K, y>tt*v/^f^ ^^^/^S, WsUXWw^lMfs 

3B3fc*W^ -Cfo£ Green Fluorecsence Protein (CFP) liVj&^SHIWblMlt* 
r«!>^^/^l|l|ll-CATP«rtH»LT«*i-6»K-C*)a. itttW** 
#2 5KDa <Dft*&%#1* >'<?~C$>Z>&, Mut S ©Ifi^ia K>7U— 

i*L *»Wtt, -hSE r^pi|jEtt[**tK:W*«}»i:ttB'i-6*ir-c*>oT, 

Ttfem-rs^ir^T^io 3 fete, »*T*tMfcLfc*ft\ iSa^S«Sr3StRi-Sr 

1, 2-dioxetane) £ W^-5f^56^«@*^f & C 1 , /u*>7*7— 

10 
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£Qm&£nttmjE&mMk&m&)\z8i&-tz>®mz£ vmrn-tZo m^ii* gfp 

^ifiTI-i3V^©'>/t/Hi MutS ^^^/u-cfetj, u— if-i?iB!,ei^w>^ 
^5fe^«o^iSSJ^AS GFP ©Bra*l!l«J:**a*^*ili, J: O-to&g 

IS (D) 

LTW:/y y KLfc»r)i-0-^»f^/jf< i gB&SOBfe-f 5 C 

S^t^T^Sc U-T — i?t LTfi, Mung bean ^ 9 t?, SI ?C ^ 

12 
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1/7-f, RNase I fcttfi*-*-* r £ ?&5-C£ 5„ 

«rS^i"5^S^feSo fi»Jx.tf, BfrlS Muts c/c 5*^?-m£*w^fJ{i£ 

^■^^^^^V^^fC^fiim^fi^ti-So tflxifcf, MutS 4>4g£\ G/T 

G/A C/C S *^s>^K2*LTte)l& 

l^*ri-5^T^^^^^-Jiiii<^mL^V^i, G/T ^?^GM 5*-*- 

^rr-C, ^W<D?g2CDfifem^i£(-*5V>T[S, It (D) T% ^ ]} *W X 

f£ffl£i*:T, <b LTM^U * K LfcBrtf SriiQWr U IS (E) 

T^Wf^^rai^fg^S^±lc^o7tWr^«:^SIi-5^i*€r^ffli-Sc Mung bean 
*^U-7— 1? % Sl^^U-T— tf % RNase 1 4£c^®IEJfig*f ^^JKJrrSel^^ffl^ 

Xfe (E) 

**WcolB2^tt}^r&oxS (e) -cii, X*g (D) TWIKt^ttWWKttteft 

13 
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IS (F) 

Wi-6rt»cj:9WJEi-6. a»©*Wli, fH*z>WHcJ: *o 
NA<&»tffcfc«HK:WAU ^o*J|«r«ISi-^*tt«av/XttPN AO»Jt 

mi*, nutans ^mt^nzm^-r 5 m^wn -c^tf it tot rata*-?** 

14 
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xi (e) iz&^xmFr^tf^-ztizvmt »fcn5^^^s|i45»K-r 
season, &w®iE^SM*^i:fc»r>rcoi?i^s.^)e**femj!>^, /^ry 
hnbtiz ?v-$t<D%Lm. mx\*. mtmm.*$) txM (e) ^^^t^i- 

15 
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mm 

^ifeflj 1 

B£4fc't'& DNA K (Hayashizaki, Y. et al. FEBS Lett. 188 

(1985) 394-400) A^gflSSLfc, -tttfrh. K"«* * — (pBluescriptll 

tf)^ n— ^l^IM h, SstI, NotlJ^t MSHjScDNA Sri^ALfctW) 10 g 4". 
SstK NotI TW»r«, T#n-*^&Hci&-c#BiU fftSiLfctirJR. TSH B cDNA % 
1 m g Sr#fcc 

r<Z> TSH 0 cDNA 3' 5fc3gl^T<0 J: 9 t^T ^ / Lfc e 
TSH 3 DNA 1 us 

2' , 3' -v^y^^-^r i/-5-{3-T S ^ 7° n )V) UTP 0,5 M 

Terminal Deoxynucleotidyl Transferase (T0Y0B0®! B^jc) 50 units 
10xR^<5/7 7 — (TOYOBOlS 0*) 5/il 

K&^asoM i -esrceo^ra-rv**^— f Lfc c 

7 :* — /HUMS, ^it®^nv^3'?feT^ yfbTSH^cDNA, 0.5 

n g ^r^fco 
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5 /{bTSHjSDNA 0. 5 /x g 

£fi 10^1 TSfSU milJ:^ 3'5|5^*/^^">/US^ALfc DNA t L 
fco ^©^{*S?P'#, BPffil-^IS©S«— ^^SJ^*-fflV^fc 0 

Ktf^^feflsKLfc. K#9*& 100% hU7/utP7t 

■r— h-C^tfl 1 B$ffl*&g&, 2% APTES (Aminopropyitriethoxy 

silane, M*t<fc3&)i§iR<*:T-fc h V, 50:50)KgLT, 1 Bl&Slfc, Tir 

3' jfcfc/UJtf* V/Wfc TSHJ8DNA J£ATOj: 9 iz. LT7 5 /{t&fe±KH!£ Lfc 0 
1~&t>h, BHtt 3'Jd#/l'ifS*issl> TSH0DNA Kte»J& 59f,|^/«c5 «fc 5 t^/UJl? i?^ 

^a't-Mfcl ifefrifc KlOrrflTris-Ci [pH8.0], ImM EDTA, 0.1% SDS), 0. IN 
Na0H„ ifcr£ffc2 OOmM Tris-Cl [pH8.0], ImM EDTA) -?NM&ft#L/i c CfrlwJ:^ 
fiS±^@^fk$nfc-*« DNA £#fc 0 

MutS-GFP ^^Hm^f^^ % KoW^Sr® 1 

4i\ ^fli® DH5 a ( 9 -< 7 T * * tf" y ^ > # A4fc*L #H) O MutS itfc^ (Sch lensog, 

V. and Boeck, A., J. Bacterid. 173, 7414-7415 (1991)) £: PCR "CigJgLfco ± 

sft^^-Y-r-^tt, B8*6=> Ki'JWBOKWSrefcSEU Xhol SMfcfcff fc**: ttg gta 

etc gag atg agt gca ata gaa aat ttc gac> TSft"7*7-< AccI WfiL&ttlZ. 

■£•5 <fc 9 {wSfc^ Lfc cga cgt tgt cga cac cag get ctt caa gcg ata aat ^rfflV^fc... 

%m Lfc DNA -7 7 7* > M* Xhol, AccI 1?ffiik Lfc^, pEGFP-Nl (CL0NETECH tfc», 

17 
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*H) Ki&ftU MutS-CFP £U DH10B (7 4 v ? * V * ^ttM, *IS) 

DH10ad»klH]i|XLfcMutS-GFP & NotI, Xhol (H^v 5 — >j±$!k 0^:) "C 
tNftLT, pThioHisB (Invitrogen tfc*L ^7^/) <Z> NotI, Xhol 
HP-Thio-MutS-GFP %m$kl,it 0 

Z.fr*&&mH-£XWm TOP10 (Invitrogen $±33., t7^)I^AL, LB i&ttl 
* 25'CTJ§#L, IPTG w<^K«>»aSrW#L, JS#L*:&& 

SLt. r<^#£*B^ifciilHftU lOOOOg T^L/c±m=Sr^ttiii^<t Lfc 0 

Jtfc <t r 6-r-#fttf>l»"a^ Sf^fg^ LTV ^Zt tfs«fcg&-C# fc, 

f#fc*L£:*Ii£teiIi#£ ProBond * 7 J* (Invitrogen tfcSJi, ^"7 tfflV ^TPJ 
tfc^n h=>-/Mif£oT*ft&lU WR***^** tfT&HtcJ; «3 HP ^ 

K3f -»1&ftt MutS-GFP8H#&$J 9 Rt tfc 0 r tbSr SDS**8eftta&»tf \ 130kDa 
K«r«Jt)HiU $ tbtV-tf-^ u— : >aVU MutS-GFP JK-g-^^^^Ki 

Uttft 1 -CfftK Lfc DNA y #*JWW :/ U *V -t?-^ a < i-fc 
«>, 70mM 0. 1M Jl^gE, pH8. 0, 35% f;i/-2-fn y i?/ 

T&3Lfc 0 M PT?^l'Lfc TSH0^yOU* h7^ KcDNA(Hayashizaki, Y. etal. 
PEBS Lett. 188(1985) 394-400) 0. I (i g £• 4/i g poly (dA) (S^^ttK, jfcHK 
2. 5 m g ^flS® tRNA (f^fcfcR, *ffl), 4Mg^^-^CotI DNA (7^ 77" 3/ :^';^- 
IJ:Ili✓^/^4.i3^ 0.3fi 1 10%SDS SrgXfc* 11 ac 1 3.5xSSC (w&tfpU 2 # 

i*Hiii»£*fca£»-cft* Lfco ^-r^y >3 ^w: 62 t c<7?ja7Kmt j T 14 

^ffitf ofc 0 **T££. 2xSSC, 0. 2%SDS T 5 ^W, 0. 2xSSC "C 1 #Rflife#L;fc 0 £*1 

18 



WO 99/06591 



PCT/JP98/03413 



^m&M2-?mmLfz Muts-CFP i»^^y/^H i 0.02M kpo«, P H7.4, 

0. 05MKC1, 0. lmM EDTA, lmM W I — /U, 0.01KBSA 4r£f£:£ii\ 37^ 

1 B^ffl^ y**"*— h Lfco 0.02M KPO«, pH7. 4. 0.05MKC1, 0. InW EDTA, lmM •? 

h~fU, 0.01KBSA ISimmtT'? MutS-CFP jWi'^I 
aS&^LTV^^ifpJ^JJELfco ^<P&, DNA T-y^VD*- ^7^*^77^- 
3ri:9, ^^Lfc cDNA y y 3 ^ LTl^5;0>£f 9 a^¥iJ3££rff 

ofc 0 fcJftfcEl 2 Kl^i". 
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(l) (A) i«*&ti2SJ^±^S!!rrK-fi.U { ia*fc^2S^±a5PNAWrM- 

'>*<Hiot, ia*fcj±2a^±^Sf»fM'2io«ia*fctt2aw±<DPN 

A^tfa>fe&5l$;a> feigns 1 <«, 1 ao^Ufct^-r^tBrtf 1 £W ^ 
(3) 5 Has Mut s*^x^sf=gL<hi^wJ£f»£fctec 

5S3t»«, *3te*«, y>3tws, tfcmmo'g, 

(5) ^®]E^aSt^fiF^fl<J^i(^#i-§^jS^s G F P (Green Fluorescence 
Protein) T^St$ixTV^m*« 1 - 3 WV^ix^l JHc|a^^jife 0 

(6) ggS^^i-^t^^/xtiPNAwKfrM-^m^nrfc**), ti*r>®M 
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m*t%4i cttmftnmfek Lrn $ 6 izmst^m e 

(8) m&tt&fe-t^zmm&Ltf/xtePNAfiK y>-^ 

3tf*t<5'>* < £ t> l a^#»ff-C«ISffi^HT^5gt^ 6 *fcfi7 t^ietto^ 

(9) (A) im*itte2m^±<D&mmftRtfl®&t£&2n&±<DPHA&iK 

< £ 1> l o £ , ii$fctt2 msx ±.V>mmiKRXf iSStli2 «^±oo P N 

(10) S«±ti@^$tifc»rit<75 S'^JJgj&syp^^ $*,T*59, a»Olg(E)K 
*3 aBrtf^SSSSSfc 3' f+APR^ <fc D fT o fS#iB 9 lE^O*^ 

9£fc til 0lB«O^& 0 

(12) ^ UT— ifjJS, S 1 1^7- -r^f-^Olung bean);** L-T 

— tf*fc{*RNase HrfeSlt^JSl 1 fS«^*& a 

21 



WO 99/06591 



PCT/JP98/03413 



(13) TM (E) l^fetfS, Brtfol£B|£, £i£$nfc£ir&fflWc8&££<;: 

(14) f$as£&di# !J > 9— t?RfS, a >KJfc, 7^f^3 i'fifc, 

(1 5) Sgft^, SSft&K, KfcTOrc*, Sfcttttl&IC, 

SRSfc^tvCV^ffltsftig l 3 l 4 ^fe^co^-fe 

do) &$k*mtt'<%mmLr*/ttPWA<DttKtmm£frx&*), from 

m&M*4i Ctd&K w[SJ5£ £7Z&t&ft? ffl#>® 9~l 5cov ^rti^ 1 JS^I5«o 
(17) ^||^r^#^ife&^/XKPNAwWf^tc3IA$ixfc^SI^, IS 
DfciSr^lHl^ir £&?7 LTfr 9 fft#« l 6 KfBtf^&o 

(is) ae^^^-t-'<#^gf&o!/^«PNA^ 3gft«5fr, y^* 
(19) mm±\z.mj£ztiit.imt£tzte pna coi&rjm, *<z> 5'*^^ rast^^x 

o^*§^ LTV ^ft#JS 1-1 8 co l ^Jxa* 1 *(^IBmw^fe 0 

(2 0) £«±{c@^$nfc^^fc(iPNA»rK-^*^r*S^J:»)Ste±^@^L 

TV^HI*JSl~l 9 otv-fixa* i JS{cSB«o^ 0 

(2 1) S«±{c@^Lfc^*fcttPNA<DWr>tdi, c DNA^ga^iJ^rWrSWr 
tfT-fcSISjfcJg i-2 0©^Wi«|:fEtt©m 
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(22) mm±\z.m7£Liz&&&tz\*pnA<Dm)i* t . ie^ifi©cDNA© 

-epifcH^^E^J^Wr-Slff*^ l~2l ©vvf;h,a» l ^|dIB«^j£a 

(2 5) 5 yut s^w^s^L<»i^6D«W*fcli 

c/c s * * ST-* 2 4 temvvo'go 

(2 6) GF P (Green Fluorescence Protein) T^SK^ixTV^SIS*JS 2 

3~25m >T*U&> 1 ^fE«ctf>&ft B 

(2 7) gsasas. ft, y ftX^^^ft. ftXMW. 

*«a»fc^»a»&«tf*La<frfc< l«W&ft-?fc5t&3fcig2 l-2 6<DWf 
ixA»lJSK|E«itf>«ft 0 

(2 8) ££<z>*9ii:: 1 fcXte 2 mk±.<o RNA BrtfXtt PNA WrtfSr'M' ^>f -tf 

- f 3 ^ wee^iiiTS £ l fc r <t sr <t -r s &Fp„ 

(3 0) ^^@^^fcR^»fM-Xf±PNAWf>t*5^^^J:t)SS{-®3£LT 
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HTSHJjficDNAT'D^ 



*«SaE»TSHff«|cDNA^D— ^ 



I . jESTSH/5*cDNA 

rv>D— ^Action 



c DNA^D-y 



E9TSH]J«cDNA 
a > h a — /^Action 



5W&«»TSHj9«cDNA 



%^«»TSHJ3g>cDN A 



=i> ha— /^Action 



(MutS-GFP) 
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